Introduction 42
Every year river flooding leads to fatalities [ those of the four hypothesized mechanisms. Subsequently we test how much of the 121 interannual variability in MAF magnitude can be explained by the hypothesized 122 mechanisms. Rather than using complex models for exact prediction, our aim is to test 123 the first-order consistency of hypothesized processes and real-world observations. 124
125
Hypothesis 1: flooding is caused by the single largest precipitation event: streamflow 126 is assumed to be independent of the pre-event antecedent soil moisture storage, which 127 is controlled by seasonal rainfall, evaporation and drainage properties of the 128 landscape. Runoff generating mechanisms associated with such floods can be 129 infiltration excess overland flow [Horton, 1933] 
where P snow is the snowmelt rate, P is the precipitation rate for days when the daily 167 average temperature T exceeds the temperature threshold T crit set at 1 ( o C). f dd is the 168 melt rate set at 2.0 (mm/d/K) [Woods, 2009] , and S is the snow storage: 169
Since there is no data available on snowmelt, snow storage, and rain-on-snow events, 170 the absolute value of P snow is a rough approximation of snowmelt dynamics. 171 172
Results 173

Seasonality of floods and flood predictors 174
Results indicate the mean date ( ) and variability of the date ( ) of MAF strongly 175 vary among the study sites (Fig. 1a) . Broadly speaking, ranges from winter period 176 (western coastal states), to late winter and early spring (most eastern catchments, and 177 parts of California), to late spring and early summer (Great Plains, Mid West, Rocky 178
Mountains, Sierra Nevada, Northern Cascades), to late summer and autumn (New 179 Mexico). The variability of the mean day of MAF also shows strong regional patterns. 180 the correspondence is much better. Using scatter plots (Fig. 2) we highlight to what 212 degree the -values of flooding and predictors occur at the same time of the year. For 213 daily precipitation only a small fraction of catchments have a predicted date with a 214 reasonable correspondence to the observed flood date (Fig. 2a) (Fig. 2) , we 238 examine which process is able to explain most of the variability in the runoff (Fig.  239   3b) , and show the associated Spearman rank correlation (Fig. 3c) 
On exposing controls of flood response 261
The top-down hypothesis testing to explain the seasonality of floods provides a 262 simple and repeatable (e.g. for other regions) method to decipher first order 263 understanding of the diverse nature of flood-generating mechanisms. Good 264 correspondence between the seasonality of MAF with only one process explanation 265
suggests that the proposed flood-generating mechanism is the primary control of 266 MAFs (Fig. 2) . This is further substantiated by the Spearman rank correlation 267 coefficient that indicates the ability of the mechanisms to explain the interannual 268 variability in flood magnitude (Fig. 3c) indicate that all mechanisms were already rejected in the seasonality analysis. 555
